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This editorial reviews the early experiences and outcomes associated with the application of the Hugo™Robotic-Assisted Surgery (RAS)
system in general surgical procedures, highlighting its technical advantages and clinical implications. A retrospective analysis of three
robotic cholecystectomies and three robotic rectal resections performed with the Hugo™ RAS system was conducted, with a focus
on operative times, docking efficiency, and patient outcomes. Key system features and procedural strategies were evaluated. Robotic
cholecystectomies demonstrated a significant reduction in docking times and excellent patient outcomes, with no complications and short
hospital stays. Robotic rectal resections showcased the system’s adaptability for intricate pelvic dissections, achieving clear oncological
margins and favorable postoperative recovery. The Hugo™ RAS system proves to be a versatile and cost-effective platform for general
surgery, with potential to democratize access to robotic-assisted procedures. Future research is warranted to optimize workflows and
validate its benefits across broader surgical.
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Introduction
Robotic-assisted surgery has emerged as a transformative
advancement in minimally invasive procedures, deliver-
ing unparalleled precision, improved ergonomics, and en-
hanced visualization for complex operations. Building
upon the success of the Da Vinci platform, new robotic sys-
tems have been introduced to overcome its limitations and
further refine surgical practices.
The Hugo™ Robotic-Assisted Surgery (RAS) system de-
veloped by Medtronic (Version 2.0, Minneapolis, MN,
USA©), represents an innovative modular platform de-
signed to offer highly personalized surgical approaches
through its four independent robotic arms. Designed as an
alternative to existing robotic systems, the Hugo™ RAS
system offers a more ergonomic and personalized working
environment. Its notable technical advantages include er-
gonomic trocar placement, increased working space for the
bedside assistant, and cost-effectiveness for individual pro-
cedures. The platform consists of a console, a system tower,
and four independent robotic arm-carts, all engineered to
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enhance surgical precision and control, allowing for com-
plex procedures with reduced patient trauma, pain, and re-
covery time.
Key features of the Hugo™ RAS system include excep-
tional dexterity, an extended range of motion, precise in-
strument handling, high-definition 3D visualization, haptic
feedback, and remote telemetry. Advanced safety features
such as collision avoidance, force sensing, and automatic
joint lockout further elevate its functionality. Additionally,
its modular design supports adaptability across various sur-
gical specialties, including urology, gynecology, colorectal
surgery, and general surgery [1].
This editorial seeks to highlight the key features of the
Hugo™ RAS system through our single-center experience
in general surgery, focusing on its application in procedures
such as cholecystectomy, rectal resections.

Expanding the Scope of Robotic
Cholecystectomy
Cholecystectomy has long been a cornerstone of general
surgery, and the application of robotic platforms has added
a layer of precision and adaptability. In our initial expe-
rience, three consecutive cases of full robotic cholecystec-
tomywere performed using theHugo™RAS system, repre-
senting the first reported series worldwide. The innovative
design of Hugo™, featuring four independent robotic arms,
facilitated optimal trocar placement and minimized instru-
ment collisions (Docking times progressively decreased
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Fig. 1. Hugo Robotic-Assisted Surgery (RAS) set-up for cholecystectomy. (A) The operating room layout for the Hugo™ RAS
system setup. Patients are positioned in the American position, with three robotic carts placed on the left and one on the right side of
the patient. The central tower is positioned near the patient’s head on the right side. The scrub nurse (N) stands on the right, while the
bed assistant (B) is positioned on the left. (B) Trocar placement view: the periumbilical port serves as the primary landmark, along
with anatomical prominences, to ensure precise positioning of the remaining trocars. (C) Complete docking process of the Hugo™ RAS
system, showcasing the robotic arm setup during the procedure. All the figures are self made from our equipe.

Fig. 2. HugoRAS set up for low anter anterior resection. (A) Schematic view of the operating room setup for the Hugo™RAS system.
Patients are positioned in the American position. The anesthetist is located at the head of the patient. Robotic arms are configured with
three carts positioned on the left side and one on the right. The central tower is located near the head of the patient. The scrub nurse
(I) stands on the left side of the patient, while the assistant (A) is positioned on the right. Tilt and docking angles are indicated for each
robotic cart. (B) Trocar placement: the periumbilical port serves as the central landmark for positioning other trocars, ensuring precise
alignment. (C) Complete docking process: Hugo™ RAS robotic arms fully connected and operational, demonstrating the setup during
a clinical procedure. All the figures are self made from our equipe.
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from 12 minutes in the first case to 6 minutes in the third,
underscoring the learning curve’s impact. Operative times
ranged from 88 to 105 minutes, with all patients discharged
on the second postoperative day and no complications ob-
served [2]. These results are comparable to the original ex-
perience of Vicente et al. [3]; moreover, we have demon-
strated through three preliminary cases that there is a rapid
improvement in operative and docking times. The oper-
ating room configuration and Hugo™ RAS system setup,
along with trocar sites and robotic arms positioning, are il-
lustrated in Fig. 1.

Breakthroughs in Robotic Rectal Surgery
Robotic rectal surgery, especially for cancer, demands pre-
cision to achieve oncological clearance while preserving
critical structures. Our team’s experience with the Hugo™
RAS system included three cases of rectal resection. The
initial two cases utilized a hybrid robotic-laparoscopic ap-
proach, while the third case marked a full robotic total
mesorectal excision (TME). The novel setup we devel-
oped eliminated the need for re-docking, reducing operative
times and enhancing efficiency. Postoperative outcomes
were favorable, with no complications and clear resection
margins. These findings highlight the feasibility and po-
tential of Hugo™ in performing intricate pelvic dissections,
particularly when coupled with strategic port placement and
tailored docking angles [4]. “Our series, the first to be pub-
lished regarding rectal surgery using the Hugo™ RAS sys-
tem, has proven effective even when compared to subse-
quent experiences reported in the literature, further high-
lighting the potential of the Hugo™ RAS system. Notably,
the German study published by Belyaev et al. [5], which
included 25 colorectal procedures, demonstrated compara-
ble safety and efficacy, despite involving a broader range
of operations, such as sigmoid resections, rectal resections,
hemicolectomies, and Hartmann’s reversals. These find-
ings reinforce the adaptability of the Hugo™ RAS system
across various colorectal surgical contexts”. The operating
room configuration andHugo™RAS system setup, specifi-
cally designed for robotic rectal resection, along with trocar
sites and robotic arms positioning, are illustrated in Fig. 2.

Reflections and Future Directions
Our initial experience with the Hugo™ RAS system across
a range of general surgical procedures underscores its ver-
satility and potential as a cost-effective alternative to es-
tablished robotic platforms. Its modular design has proven
to enhance operating room flexibility, allowing for tailored
configurations that adapt to different surgical needs. Addi-
tionally, the system’s reduced cost profile broadens access
to robotic technology, offering significant potential for in-
stitutions with limited resources. These strengths position
the Hugo™ RAS system as a promising tool for expanding
the scope of robotic-assisted surgery.

Despite these advantages, challenges remain. The absence
of integrated energy devices and staplers currently limits
the optimization of procedural workflows and contributes
to longer operative times. Addressing these limitations will
be crucial to fully realize the system’s potential and to en-
sure its competitiveness with more established robotic plat-
forms. Furthermore, the learning curve associated with a
new robotic system, while manageable, requires dedicated
training and adjustment by the surgical team to achieve con-
sistent outcomes.
Future research should focus on large-scale, multi-
institutional studies to validate these findings across di-
verse patient populations and a broader range of surgical
disciplines, including oncologic and non-oncologic cases.
Long-term data on oncological outcomes, functional recov-
ery, and overall patient satisfaction will also be pivotal in
assessing the true impact of the Hugo™ RAS system on
surgical practice.
Our experience with this novel platform has demonstrated
its potential to transform the field of robotic surgery.
By combining advanced technological features with cost-
efficiency, the Hugo™ RAS system holds the promise of
democratizing access to robotic-assisted procedures world-
wide. With further refinement, increased adoption, and ro-
bust clinical validation, it has the capacity to usher in a new
era of minimally invasive surgical innovation.

Conclusions
The Hugo™ RAS system has shown itself to be a trans-
formative tool in robotic surgery. Our experience lays the
groundwork for its broader adoption, heralding a new era
in minimally invasive surgical innovation. By addressing
current limitations and further developing this technology,
the system can serve as a viable, cost-effective alternative
to existing robotic platforms, providing surgeons with an
advanced toolset to enhance patient outcomes.
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